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The specification, which follows relates fo a 
novel method and apparatus for making solder 
pellets: Such pellets have round extensive use 
and are quite advantageous for soldering metal 
seams and junctures in narrow or restricted 
places where if is difficult fo control the applica- 
tion of limited amounts of molten solder or drop 
solder which is usually cut from wire solder and 
whose sharp edges and cylindrical shape make 
mechanical feeds uncertain and rolling erratlc. 
By providing solder in pellet form, the desirid 
number and sizi of pillits required for the solder- 
ing operation can be taken and delivered fo the 
place where the soldering is to be done. The 
pellets may be rolled or shaken into final posi- 
tion after which moderate heating of the metal 
parts will milt the' pellets and cause them fo 
fiow dirictly into.the seam. Small valves, fittings 
or closures are thus effectively assembled in the 
ends of. metal containers. 
In out co-pending, application for Letters Pat- 
ent on a Method and Apparatus of Forming 
Solder Pellets, filed May 5, 1948, Serial iumber 
25,216, Patent io. 2,574,357 iovember 6, 1951, 
we have pointed out that the production of such 
solder pellets has, however, presented numerous 
difflculties. Forming them by casting is slow 
and expensive. Solder has' never been ruade 
successfully in pellet form or shot by dropping 
through a cooling medium such as air or water. 
While this method is satisfactory with lead and 
isothermal lead alloys in general, the presence 
of as  little as .01% of tin has been round to 
prevent the formation of round shot. In like 
manner, the presence of tin. serres fo reduce the 
surface tension of the molten mass and fo pro- 
more a wetting of the metal surface with which 
if Cornes in contact. These characteristics are 
well described in the patent of Olin and Smith, 
dated April 5, 1938, No. 2,113,279, for a Process 
for the Manufacture of Shot. 
In a word, in forming lead shot the preferred 
practice is fo increase the hardness by the addi- 
tion of a minor proportion of arsenic or an- 
timony. The lead and ifs alloys used for shot 
have a relatively short range of congelation. 
This is materially above that of solder. On the 
contrary, if is a well-known fact that tin-lead sol- 
der alloys melt ai materially lower temperatures 
than do the lead alloys used for lead shot. Con- 
sequently, the production of solder pellets must 
be carried out af much lower temperatures and 
solidification may occur over a wider range. 
One result Of this is a tendency for the constituent 
ingredients of solder fo crystallize separately and 
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thus interfere with the formation of acceptable 
homogeneous pellets. 
We have succeeded in forming satisfactory 
pellets of solders containing tin combined with 
5 other metals such as lead or silver, in a wide 
range of proportions. By pellets we refer to 
spheroidal masses of generally uniform weight 
and capable of being handled in measured quan- 
tities and rolled or shaken into small crevices, 
l0 such as metal seams or junctures preliminary fo 
fusion. By out method, pellets are produced 
which are uniform in size, 85 % being within the 
allowed tolerances. This result is in part 
tained by special precautions taken fo prevent 
.15. the wetting of contact surfaces by the molten 
drops during their formation. 
The form is generally spheroidal and can  per- 
mit their ready placement in the restricted area 
intended fo be soldered. 
20 It is characteristic of these pellets that the sur- 
face is clean and unoxidized and the component 
ingredients are not segregated when congealed. 
In out copending application above referred 
fo, we have disclosed a method and apparatus 
25 for controlling the form and size of the molten 
drops of solder and the rate of congelation fo 
produce approximately homogeneous spheroidal 
pelles. 
It is a purpose of the present invention fo 
30 control the production and discharge of the 
drops of molten solder by an improved method. 
If is a further object of the invention to provide 
novel means by which the method is carried out. 
Specifically we have round that a delivery tube 
35 for the molten solder when constructed with a 
passageway with two zones, the subsequent one 
of greater diameter than its antecedent, will 
greatly facilitate the production of uniform drops 
and spheroidal form when congealed. 
40 There is, therefore, the further object of out 
invention to cause the molten solder fo discharge 
ai a metered rate with minimum adherence to 
the passgeway traversed. 
Another and related object of the invention is 
45 to provide an improved eduction tube for the 
discharge of the molten solder. This tube is of 
glass or similar ceramic material capable of 
withstanding the heat of the molten solder and 
formed in two sections, the diameters of which 
50 increase from top to bottom. This material 
reduces the tendency of the solder t0 wet the 
walls of the tube. The progressively increasing 
inner diameter of the tube still further promotes 
the separation of the drop from the tube. 
55 These and other purposes and advantaes of. 
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the invmltion will be apparent from the accom- 
panying drawings illustrating b: way of example 
our preferred mode of carrying out the inven- 
tion. 
In the drawings: 
Fig. 1 isa fragmentary side elevation, partly 
in vertical section of the solder melting crucible 
or melting pot; 
Fig. 2 is a bottom plan view of the pot; 
Fig. 3 is an enlarged vertical section o one 
of the discharge nozzles taken "on the ' line-3-'3 
of Fig. 2 and 
Fig. 4 is a vertical axial cross-section of the 
nozzle unit showing the improvedïeduction %ube. 
The improved method is carried out=by-regu- 
lated fall of drops of molten solder from a melt- 
ing pot into a cooling medium which may,be a 
]iquid of the desired characteristics. VVe have 
shown such a melting pot 5 set in a mass of insu- 
lating material 6 in a supporting shell 7. Elec- 
trical heating elements9 imbedded in-the insula- 
tion 6 surround the pot 5 and=raise it to a tem- 
-perature which .will maintain the ,solder in the 
desirèd molten condition. 
:The.bottom of the pot5 .has a series of.plugs 
$.,which  are-screw-threaded vertica]ly in the bot- 
:tom. ,Each plug .has/a  vertical passageway   } 
connected bya lateral passageway . to a vertical 
discharge passageway  2. The plugs are bored 
laterally inline .with.the passageways   fo pro- 
duce .enlarged ,bores  . Each - bore carries a 
screWthr.eaded-shank  of a needle valve 5. 
.The:needle valve5.-ïegis-ters -with the passge- 
av.ay:   and"can- be adjusted to meter the dis- 
charge 'om the.tatter or.to: shukoff .the  flow .of 
solder entirely to permit-renewá] of the discharge 
nilple. 
:A threaded:niPple I=:/is::ïtted.to :thebase of 
each plug 9 and pro]ects below, fhe latter. Ax- 
ially the.nipple 9 carries .an eduction tube . 
Tb_is tubeAs- cemented or otherwise fastened in 
£heznipple |9. -The itube  7 has.an ,upper, sec- 
tion   9 of glass.-or :other ceramic material-which 
is/resistant fo the. temperatures fo .vhich it is 
subjected. Pyrex glass is an example of a suit- 
able material. 
-Theï.section 9 has a vertical central passage- 
way 9 through which the molten solder is, dis- 
charged:at, a predetermined rate from the needle 
valve . Due to the nature of-the material 
nsed,the ..wall-of the passageway ! 8 is hot "wet" 
by!the-,molten solder and there is a minimumof 
frictional xesistance or skineffect. 
The-tube 7-also has-a loe section } into 
which-the-passageway 9 leads. The lower sec- 
tion {} .is.madeof thesame material as the upper 
section. .! 9. However, it is provided with a ver- 
tical central passagevay--   which -is of larger 
diameter than the passageway ! 8. 
The size of the lower passageway, is relatively 
targer than  the upper passageway 9. In case 
the,npper passageway bas a bore or diameter of 
0.75 mfllimeters, the boreof the lower section is 
preferably 1.10.millimeters. The ratio is thus 
approximately.2 to 3. Such  ratio has the de- 
sired effect of  causing the drops to form in the 
tube-away ïrom disturbing conditions of air or 
gas. ïrhe diameter of,the pellet as formed is ap- 
proximately 3.2 millimeters. Thus a function of 
the increased diameter of .the lower passageway 
is to determine the size of the pellet, roughly 
three times the diameter of the passageway. The 
molten solder, collects in the lower tube until its 
accumulating weight overcomes .the surface ten- 
sion of the mass and it drops from the end of 
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the tube through a short space into the cooling 
medium where it congea]s into a spheriodal form. 
The subsequent congelation oï the drops re- 
sults in pellets which are more nearly spherical. 
 - The final solidification:, occurs during a free fall 
' - in-a quenching bath of 'cooling liquid. 
This example fllustrates the improved method 
-of ïorming pellets of approximately spheroidal 
form and uniform size. 
I0 -The _device:as designed is an important factor 
OEn-attaining-these results and is consequently a 
material part 0fthe  invention. 
 While' the preferred form bas been illustrated 
,.and,::descrbed;the invention may be carried out 
15 with  congiderablelatitude in materials and pro- 
- portionsvithin the scope of the appended claires. 
What we claimis: 
1. The method Of regulating the production of 
solder ,pellets by dr,opping molten solder freely 
20 in a continuous stream of predetermined cross- 
sec,tion through a passageway ,having:a:minimtun 
wetting attraction for, the solder and- causing:the 
stream- to :widen to )greater cross-section: at,a 
point above its discharge. 
25 2.:In combination- a melting po_t, a plurality of 
discharge plugs in the base.of:thepot;:and educ- 
tion. tube:in:each,plug,, said tube-being:formedOf 
material having a. minimum of :wettingattraction 
for .the :molten .solder and, formed:il-two .succes- 
30 sive_sections, .the upper: section/haing a :bore 
through:::which the falling:solder stream wfllbe 
metered and- the low.er: sectionbeing ofrelatiely 
greater bore reducing :the: rate .of trael ,of the 
strear therethrough. 
35 3. In combination a"melting: pot;a plurlity:f 
discharge plugs.in:the base  of :the. pot;:;ari:-duc- 
tion tube in each plug,aid  tube being f.ormoE of 
material"haing a :minimum_0f::w.ëtting:.àttrc- 
tion.for the moltersolder:and:formed in=tv«o sue- 
40 cessive sections, the upper::section .havinga bore 
through which :the .falling olde:streamwi 1F-be 
metered, and the lower, section being:0f relatively 
greater bore:.and .axialty aligned with £he :upper 
section. 
45 . 4..In combinationa:melting pot; .a plurality:of 
discharge plugs in the:base)0f.the pot,anduc - 
tion tube in.eachplug;:sáidtube'being -formed0f 
material:having aminimum of.wetting'attraction 
for :the molten solder andfformed in two succes- 
5O sire sections .the upper section .hairg::a:bore 
through which the falling solder.treamw¢i]lbe 
 meteredand thelower section haçing a reltively 
greater bore abruptly set back from the èdge Of 
the bore in the upper section. 
55 5. A dlscharge, plug fordetachable: connection 
with a solder-melting pot,-said p]ug having::a 
discharge nipple with a central, vertical opening, 
a sectional eduction tube fltted in-:the opening, 
the upper section of the tube having a .central 
60 bore, a.nd the lower section of the tube having:a 
relatively larger bore-directly, beneath the bore 
of the upper section. 
ô. A-discharge plug for detachable .cormection 
65 wih a-solder-melting pot, said plug having a dis- 
charge nipple vith a central vertical opening,a 
sectional ceramic eduction tube flttèd in the 
opening,, the upper section oLthe tube.having-a 
central bore, and the lower section of the tube 
70 having a relatively larger bore directly aligned 
beneath the bore of the upper.section. 
7. A discharge plug. for detachable connection 
with a solder-melting pot, said plug having-a 
discharge nipple with a central- vertical. 0peng, 
75 a sectional eduction tube fltted-in-he..opening, 
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the Upper section of the tube having a central 
bore, and the lower section of the tube having 
a bore approximately hall again as wide as the 
bore in the upper section. 

WLA1VI C. STAMMEI. 
CALVIN l. BREDEN. 
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